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Abstract: Chronic lymphoid leukemia (CLL) is a type of cancer that occurs as a result of the accumulation of
morphologically small, mature-looking lymphocytes. CLL is the most common type of leukemia in Western
countries, where it accounts for 30% of all leukemias. Accounts for only 10% of all leukemias in Asian
populations. MicroRNAs (miRNAS) are non-protein-coding single-stranded RNA molecules approximately
18-25 nucleotides long, forming a class of endogenous small RNAs. Research has shown that microRNAs can
function as oncogenes or tumor suppressors in CLL. Although the expression levels of microRNA 133a and
microRNA 452 have been determined in many cancers, including lung, prostate and colon cancer, expression
levels in CLL patients have not been determined. Therefore, in our study, the expression levels of miRNA 133a
and miRNA 452 in CLL patients will be calculated quantitatively using the Real-Time PCR method. As for the
method steps, in the first stage, whole blood samples will be taken. miRNA will be isolated from the whole
blood samples taken, cDNA will be synthesized from the miRNA samples, and finally, expression levels will
be determined with the Real-Time PCR method using miRNA 133a, miRNA452 specific primers and U6
primer as the reference gene. The data obtained will be analyzed and interpreted with the SPSS package
program. This study will be conducted to determine whether these two miRNAs can guide early diagnosis and
diagnosis in CLL patients and to provide preliminary information to clinicians and contribute to the literature
on this subject.
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Introduction

Cancer is a disease at the cellular level. Clinically cancer; It is expressed as a condition that includes nearly a
hundred complex diseases that exhibit different behaviors depending on the cell type from which they originate.
Cancers; They vary according to their age of onset, growth rate, spread, stage, and treatment response. On the
other hand, all cancer types have common characteristics at the molecular level that bring them together under a
single title (Klug et al., 2011).

Cancer is one of the deaths with known causes both in the world and in our country; It is an important public
health problem as it is the second cause of death after heart and circulatory system diseases. At the same time it
is a chronic disease that is increasing worldwide and causing significant material, spiritual, social and economic
losses in societies. Cancer causes the death of 8.2 million people and infects 14 million people every year in the
world; It affects all people (Ergin et al., 2019). Leukemia, one of these cancer types, is a type of cancer caused
by the abnormal proliferation of developing leukocytes. It is divided into two as acute or chronic according to
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the rate of proliferation, and myeloid or lymphoid according to the cell of origin. While acute leukemias are
seen in children, chronic leukemias are seen more in adults (Chennamadhavuni et al., 2023).

Chronic lymphoid leukemia (CLL) is a disease characterized by clonal proliferation and accumulation of
neoplastic B lymphocytes in the peripheral blood, spleen, bone marrow and lymph nodes (Rozman &
Montserrat, 1995). CLL is the most common type of leukemia in Western countries, accounting for
approximately 25-30% of all leukemias. The majority of patients are asymptomatic, so it is difficult to
determine its actual frequency. The incidence rate is approximately 2-6 new cases per 100,000 people and is
stated to increase with age, reaching 12.8/100,000/year at the age of 65, which is the average age of diagnosis.
Although the average age of diagnosis is 65, in recent years, it has been reported that one-third of new cases are
also seen in young individuals under the age of 55. It has been stated that chronic lymphoid leukemia disease is
more common in men than in women and the gender ratio is approximately 1.5-2:1 (Ghia et al., 2007).

Although the etiology of CLL is not fully known, there has been no apparent relationship between its occurrence
and any known environmental factors such as ionizing radiation, chemicals and drugs. Epidemiological
evidence indicates that genetic factors and familial predisposition are important in the pathogenesis of the
disease (Kalil & Cheson, 1999).

CLL can be found in two forms: aggressive and slowly progressing disease. While some CLL patients do not
need treatment for many years, patients with aggressive form CLL need urgent treatment. Furthermore slow
CLL can progress to an aggressive form, so it is important to find new markers for specific and early diagnosis
of CLL prognosis and staging (Balatti et al., 2016). Two different staging systems used in CLL are Rai and
Binet staging systems. When both staging systems are examined, it can be seen that both have some deficiency.
Many parameters that determine prognosis in CLL have been defined. These parameters; The doubling time of
the leukocyte count, mutation status in the variable gene of the immunoglobulin heavy chain(lgVH), CLL cells
CD38 and (ZAP70) expressions, Lactate Dehydrogenase(LDH) level, serum B2-microglobulin level, serum
thymidine kinase activity can be counted(Soysal, 2013).

CLL is a type of leukemia that occurs as a result of malignant transformation of mature B-lymphocytes. As 90%
of CLL cells don’t have proliferation capacity, they are in GO/G1 cell transformation. For this reason, it is
suggested that CLL disease is caused by the disruption of the apoptosis mechanism, but not by excessive
proliferation of B-cells. Studies have shown that the proto-oncogene bcl-2(B-cell lymphoma-2) is overexpressed
in B-cell CLL. The Bcl-2 family, which includes pro-apoptotic (bax, bok, and bak) and anti-apoptotic (bcl-2,
bcl-w, bcl-xI, and mcl-1) proteins, has been implicated as important regulators of apoptosis. Among the 11
proteins involved in the control of apoptosis, proliferation and differentiation, bcl-2 is stated to be one of the
most important proteins that determine the pathogenesis of CLL and ensures the longevity of the relevant cells
(Alkan, 2006; Del Principe et al., 2016).

CLL is divided into two subgroups depending on the presence or absence of somatic mutations in the variable
genes of the immunoglobulin heavy chain locus (IgVH). IgVH mutation status has different biological and
clinical significance: Compared to cases with unmutated IgVH, cases with mutated IgVH show stable disease
and longer survival. Mutation of TP53, a tumor suppressor, is associated with chromosome 17p13 deletion, and
they generally have poor prognosis and resistance to treatment (Mraz et al., 2009). Like the TP53 mutation,
mutations in many genes including SF3B1, NOTCH1, MYD88, ATM, SAMHD1, NRAS and BIRC3 have been
stated to be associated with CLL prognosis (Kaur et al., 2020).

Cytogenetic anomalies seen in CLL are important in determining prognosis and treatment options during
diagnosis. There are no single specific cytogenetic abnormalities unique to CLL. Detection of chromosome
abnormalities has increased thanks to new methods such as Fluorescent in situ hybridization (FISH). The most
common cytogenetic abnormalities are 13914 deletion (-51%), 11g22-23 deletion (17-20%), trisomy 12 (15%)
and 17p13 deletion. While cases with 13gq14 deletion show good prognosis, cases with trisomy 12 constitute the
intermediate risk group. The presence of deletions 11q and 17p has been associated with non-response to
chemotherapy, short survival and poor prognosis(Soysal, 2013; Kalil & Cheson, 1999)

What is miRNA? and miRNA CLL Relationship

miRNAs were first identified as genes that play a regulatory role in developmental timing events in a model
organism, C. elegans (Kato & Slack, 2008). miRNAs are small non-protein-coding RNA molecules
approximately 18-25 nucleotides long. These molecules influence many biological processes, including cellular
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proliferation, differentiation, and apoptosis, and play important roles in normal development, physiology, and
disease (Celik et al., 2013; Chandrasekaran et al., 2019). Apart from these features, more than half of miRNA
molecules have been found to be located in cancer-related gene regions or fragile regions in the human genome.
In cancer development, miRNAs may act as oncogenes or tumor suppressors in relation to the mRNAs they
target, therefore miRNAs appear to be regulators of tumor progression, metastasis and invasion. (Celik et al.,
2013; Saydam et al., 2011). Revealing new mechanisms and relationships will also contribute to the
development of diagnostic and treatment methods.

The first study revealing a miRNA relationship with cancer was the study conducted by Calin et al. They found
that this region, located on chromosome 13q14, a region that is deleted in approximately half of B-cell chronic
lymphoid leukemias (B-CLL), contains miR15 and miR16 genes. it was determined that miR15 and miR16 are
located within a 30-kb region of loss in CLL. They then studied miR15 and miR16 expression in blood samples
from CLL patients. Looking at the results, it was stated that the expression of these miRNAs is reduced or
absent in approximately 68% of CLL patients. The emergence of these expression differences has further
strengthened the roles of miRNAs in cancer pathogenesis. (Calin et al., 2002; Sassen et al., 2008). After this
study, studies on cancer and miRNA have accelerated.

In their study to create miRNA expression profiles in 94 CLL patients, Calin et al. reported 13 miRNAs that
correlated with CLL. (Calin et al., 2005) In the study conducted by Farzadfard et al. to investigate the
expression of a group of miRNAs (miRNA 30d, 25-3p, 19a-3p, 133b, 451a, 145 and 144) in CLL patients; They
used the RT-PCR method on serum samples of CLL patients. The results showed that these miRNAs were
dysregulated in CLL samples compared to healthy controls. They also concluded that miR-19a-3p and miR-25-
3p were significantly increased in CLL patients and that they may play important roles in the pathogenicity of
CLL (Farzadfard et al., 2020). In their study by Khalifa et al. to evaluate the prognostic value of members of the
miRNA 17-92 gene cluster in Egyptian CLL patients, expression levels of miR17-92 gene cluster members,
including miR17, miR18a, miR19a, miR19b-1, miR20a and miR92a-1, were evaluated by gRT-PCR. Among
other research, they used serum LDH, serum (2 microglobulin (B2M), CD38 and ZAP70 expression by flow
cytometry, fluorescence in situ hybridization (FISH) and imaging studies for 17p deletion. Overexpression of
the entire cluster was detected in Egyptian CLL patients, and significant associations were found between the
miR17-92 gene cluster and various parameters. They concluded that although miR18a, miR19b-1 and miR92a-1
showed negative prognostic value, miR17 may be a good prognostic marker and those with high miR19a
expression showed good overall survival compared to those with low expression(Khalifa et al., 2021) Rahimi et
al evaluated the expression of miR-32-5p, miR-98-5p, and miR-374b-5p using the Real-Time PCR method in
samples from Kermanshah province, Iran and also investigated the signaling pathways regulated by the
examined miRs. It showed that there was a significant decrease in the expression of miR-32-5p, miR-98-5p and
miR-374-5p in CLL patients at the time of diagnosis and before receiving any treatment. The decreased
expression of these miRNAs suggested that they have a tumor suppressor role in CLL. They concluded that
these significant changes occurring in the early stages of the disease may also make them candidates as potential
biomarkers for early diagnosis of CLL(Rahimi et al., 2021).

Many studies have been put forward for the early diagnosis and treatment of CLL and studies are still ongoing,
we have only mentioned a few of them above. As a result of these studies, new information is revealed that will
shed light on this disease. More detailed studies aimed at understanding the roles of miRNAs in the
development and progression of the disease in CLL patients and identifying new miRNA genes may lead to
more accurate diagnoses, prognoses and therapeutic applications in the treatment of CLL disease. Although
miRNA133a and miRNA452 have been investigated in other types of cancer, there is no study on their
expression levels in CLL patients. For this purpose, we aim to determine miRNA133a and miRNA 452
expression levels in CLL patients by Real-Time PCR method.

Considering the relationship of miRNA133a and miRNA452 with other types of cancer; miRNA 133 has been
described as one of the most studied and best characterized miRNAs to date. miRNA 133 has 3 known genes in
the human genome; miRNA-133a-1, miRNA-133a-2 and miRNA-133b. miRNA 133a has been associated with
cancer and has been implicated in breast cancer, colorectal cancer, lung carcinoma, bladder cancer, prostate
cancer, etc. It has been identified as a key factor in the development of cancer, including (Yu et al., 2014; Wang,
2020) miRNA 452 is a recently identified cancer-associated miRNA and is divided into two subtypes: miR-452-
5p and miR-452-3p. Abnormal expression of MiR-452 has been identified in many types of cancer, including
kidney cancer, prostate cancer, non-small cell lung cancer, osteosarcoma, breast cancer and colorectal cancer,
and it has been stated that it plays two different roles as a potential tumor suppressor gene and oncogene
(Karimi Dermani et al., 2023).
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Conclusion

This study will be conducted to determine whether these two miRNAs can guide early diagnosis and diagnosis
in CLL patients and to provide preliminary information to clinicians and contribute to the literature on this
subject.
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